St Gobain

Application for Construction Permit

-

1 Infroduction

Saint-Gobain Containers, Inc. {SGCI) operates a glass container manufacturing facility located
in Dolton, Hlinois (see Figure 1}. The facility (1.D. No. 031068AAl} is authorized to operate under
CAAPP Permit No. 95090177, issued on June 26, 2001, by the lllinois Environmental Protection
Agency (IEPA), as a major source of nifrogen oxides (NO,), carban monoxide (CO}, sulfur
dioxide (S0}, and particulate matter (PM). The Dolton plant is located in Cock County, which is
designated as attainment with the National Ambient Air Quality Standards (NAAQS) for all
poliutants except for ozone (moderate nonattainment for the 8-hour standard} and fine
particulate matter known also as PM, s (nonattainment with the 24-hour standard). The facility is
an existing major source under Prevention of Significant Deterioration (PSD) permitting
requirements, since emissions of at least one attainment pollutant exceed the PSD major
source threshald. Itis also a major source under Nonattainment New Source Review (NNSR)
permitting requirements for czone and for PM,.

SGCI is submitting this application for a construction permit according fo the requirements in 35
inois Administrative Code (IAC) 201.152 to authorize the upcoming modification of Furnaces
#1, #2, and #3 at the Dolton facility. The proposed project will include the installation of
emission controls including a dry scrubber, electrostatic precipitator (ESP), and selective
catalytic reduction (SCR) to control SOz, PM, and NO, emissions, respectively, from the
Furnaces. At this time SGCI is considering the use of an integrated ceramic filter system
(ceramic filter technology with upstream alkali injection) to achieve SO,, PM, and NO, emission
reductions in lisu of the dry scrubber, ESP, and SCR represented in this application. SGCI
recently received approval for the use of alternative technology from USEPA Region V (a copy
of the approval letter is located in Appendix C). If an alternative technology is chesen, then
SGCI will amend this application with the new control equipment information and any revisions
to process monitoring parameters that are neaded. A change in the proposed emission conirol
technology would not affect the post-project emission rates as they are currently described.

in addition to the installation of controls, the project will include rebuilds of Furnaces #1 and #3
and the delimiting of the existing production capacity limit placed on Furnace #2. As a resulf of
this project, Furnace #1 will increase in capacity from 255 tpd to 383 ipd. The design capacity of
Furnace #2 will not be increased, howeaver SGCI is requesting the removal of the capacity limit
previcusly imposed on Furnace #2 under permit 11100030, issued May 7, 2012. Furnace #3
will remain at the current design capacity. The increase in emissions related to the project will
be below the levels triggering NNSR or PSD permitling requirements.

SGCI entered into a global consent decree with USEPA and several states, including llinois,
which was entered by the United States District Court for the Western District of Washington at
Seattle on May 7, 2010 (the “GCD"). SGCI also seeks to incorporale certain requirernents and
limitations enumerated in the GCD for Furnaces #1, #2, and #3 into the construction permit
issued for this project. Under the GCD, SGCI is required to operate the proposed dry scrubber,
ESP, and SCR or alternative emission cantrols no later than December 31, 2014.
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2 Facility and Source Description

The Dolton facility is a glass manufacturing plant with three regenerative, natural gas-fired glass
melting furnaces. A process flow diagram for the furnace operations is included in Figure 2.

Raw materials, including silica (sand), limestone, soda ash, cullet (recycled glass), and lesser
quantities of refining agents, colorants, and decolorizers are received at the site and unloaded
into the material handling system. CGenerally, the aggregate raw materials are first fransferred to
a receiving hopper and then sent to storage silos via a bucket elevator. Cullet is obtained both
on-site from recycled scrap and off-site from third party recycling centers and other similar
sources. From the storage silos, the raw materials are transferred through a gravity feed
system to a weigh hopper before being combined according fo the batch specification in a
mixer, thoroughly mixed, and conveyed to storage bins above the furnace. The combined
material is then continuously fed into the furnaces via the furnace feeders. The raw material
feed operation is automated such that a preset level of molten glass is maintained in the
furnaces,

In the Furnace melters, the raw materials are melted into molten glass. Heat to maintain the
glass in a molten state is supplied by natural gas and submerged electrodes (eleciric boost).
The Dolton Furnaces are each a regenerative type, where the furnace firing occurs in cycles in
order o recover waste heat. During the first cycle, the furnace exhaust is routed through a set
of regenerator chambers lined with checker bricks on one side of the fumace. The bricks
recover residual heat from the furnace exhaust. During the second phase, the exhaust flow is
reversed and the incoming combustion air is passed through the heated regenerator chambers
so it is pre-heated before entering the melter. During each cycle, the exhaust gases are routed
to a stack which emits fo the atmosphere. Each Furnace currently vents through two stacks
{one for each firing cycle), but as a result of this project the three fumace exhausts will be
combined and routed through the planned emission controls prior to discharge through a single
stack.

As raw material enters each furnace melter, it floats on top of the molten glass already in the
furnace. The material subsequently melts into molten glass, and is refined (removal of trapped
gases and bubbles) and homogenized within the melter. Nearly bubble-free molten glass is
continually withdrawn from each furnace into the distributor and then flows through shallow
refractory channels called forehearths, each of which leads to one of the two individual glass
container production lines, or “shops”, associated with each of the furnaces (Shops #11 and
#12, #21 and #22, and #31 and #32, respectively). The distributor and forehearths are natural
gas-fired to provide heat conditioning and temperature control of the molten glass during
transfer.

From each forehearth, the glass is cut into sections (gobs) by a set of shears, The gobs enter
the Individual Section (IS) glass forming machines, where each gob is formed into a glass
container within a mold. A mold swabbing compound is applied to the mold surface to keep the
glass from sticking. After the containers are formed and released from the molds, they are
conveyed to an exterior coating operation (hot end coating), where an organotin compound is
applied to the container exteriors to strengthen the glass and prevent abrasions. The containers
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are then conveyed through natural gas-fired annealing lehrs (one for each shop), which reheat
the containers slightly then cool them at a controlled rate. This process removes unwanted
stress created in the forming process and promotes container strength.

Once cooled, the containers are inspected, packed, and shipped to customers. Damaged or
off-spec containers are transferred to the batch plant to be recycled back into the process as
cullet after crushing.
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3.5 GCD Requirement Incorporation

As mentioned in Section 1, SGCI entered into 2 GCD on May 7, 2010, Whenever SGCl is
required to obtain a Permit for the purpose of complying with the GCD, the GCD specifies that
the permitting agency shall “...include in the Permit for the installation of control devices,
monitoring devices and the contemporaneous Furnace rebuild project the emission controls,
emission limits, averaging pericds, monitoring requirements, compliance determination, and
compliance schedule set forth...” in the GCD [GCD, Section VIIL.30]. Since the proposed
project will trigger certain requirements and limitations enumerated in the GCD, SGCI requests
that these requirements and limitations be incorporated into the construction permit and
operating permit issued for this project.

Pursuant to these GCD provisicns, Section 6 of this application provides a listing of the permit
conditions SGCI proposes to satisiy the requirements of the GCD that apply to the Dolton
Furnaces.
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4 Project Emissions

Because the proposed project involves the modification of the Dolton Furnaces and associated
emission units as well as the addition of new emission units (the emergency generator, the soda
ash silo and the ESP dust silo), the resulting changes in emissions were estimated to determine
the project emissions increases and to confirm that the PSD and NNSR pemitting requirements
are not applicable. A summary of the project emissions increase for each pollutant is provided
in Table 1. Detailed emission estimates and a compilation of the emission factors used to
calculate emissions are provided in Appendix B.

Baseline Actuai Emissions of pollutants that are regulated under PSD (CO, PM, PMq, H2804&’

mist, and GHG) and Past Actual Emissions of pollutants that are regulated under NNSR (NO,,
PM,s, SO, as a PMy s precursor, and VOM) were calculated using the facility's average annual
production rates (tons pulled) during the 24-month peried from January 2010 through December
2011. The Baseline Actual/Past Actual emission calculations are provided on page 13 of
Appendix B. Furnace emissions were determined using the applicable glass pull rate, combined
with emission factors either developed from stack testing data or taken from AP-42, as
described below.

Pollutant Pre-project Furnace Emission Factor Basis

PM/PMsg !/ Emission factors for filterable PM (FPM) are based on the stack tests performed at each Furnace
PMzs prior to or during the baseline period (tests conducted 09/2008 and 07/2011). To derive a single
FPM factor for each Furnace, the factors from the stack tests are weighted based on the relative
glass throughput during the period of time over the project baseline when each factor was in effect.
Total PM (TPM) factor assumes that condensable PM (CPM) is 18.7% of TPM, based on 2010-2011
compliance test results for the group of similar regenerative furnaces across SGCI's fleet (producing
Flint or Georgia Green glass and using 20% - 40% cullet). All CPM is assumed to be PM1p and
PMzs. PMio and PM.s factors also assume that 95% of FPM is FPMsp and 81% of FPM is FPMas,
consistent with AP-42 Table 11.15-3 for an uncontrolled furnace.

S0z Emission faciors are based on the stack tests performed at each Fumnace during the baseline period

(tests conducted 09/2009 and 07/2011). To derive a single factor for each Furnace, the factors from

the stack tests are weighted based on the relative glass throughput during the period of time over the
project baseline when each factor was in effect.

NOyx Fumace #1 emission factor is based on compliance testing performed 06/2008, since subsequent
NO, testing has not been performed. The Furnace #2 and #3 NOy emission factors are based on the
stack tests performed at each Furnace prior to or during the baseline period {tests conducted
08/2009 and 07/2011). To derive a single factor for each Furnace, the factors from the stack tests
are weighted based on the relative glass throughput during the period of ime over the project
baseline when each factor was in effect.

H2804 mist Emission factor is derived from the average of stack testing resulfs for the group of similar
regenerative Furnaces across SCGl's fleet (producing Flint or Georgia Green glass) over the 2010 -
2011 timeframe.

VOM, CO Emission factors per AP-42, Section 11.15, Table 11.15-2, 10/86.

Baseline Actual/Past Actual emissions from the associated distributor, forehearths, and lehrs
were estimated from fuel usage data and published AP-42 emission facters for natural gas
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combustion (Tables 1.4-1 and 1.4-2). Baseline Actual/Past Actual emissions from mold
swabbing, hot end coating, material handling, and the batch mixers were estimated based on
the past material consumption data and emission factors for these operations.

Future Projected Actual Emissions of pollutants that are regulated under PSD and Future
Permitted Emissions of pollutants that are regulated under NNSR were calculated based on
Furnace #1 increasing its design capacity by 50% and Furnace #2 and Furnace #3 operating
without a change to their current design capacities. The Future Projected Actual/Future
Permitted emission calculations are provided on page 14 of Appendix B. Furnace emissions
were determined using the applicable glass puli rate, combined with the emission factors
reflecting the ESP, dry scrubber, and SCR controls as described below.

Pollutant Post-project Furnace Emission Factor Basis

PM/PMig ! Post-project emission factors for FEM from each Furnace are based on the GCD limit [IV.8.c). TPM
PM2s factor assumes that CPM is 31% of TPM for Furnace #1, 39.4% of TPM for Furnace #2, and 33.3%
of TPM for Furnace #3, conservatively assuming that CPM emissions remain unchanged from the
results of the most recent stack tesis. PMso and PMz 5 factors also assume that 75% of FPM is
FPM1o and 53% of FPM is FPMz s, consistent with AP-42 Table 11.15-3 for an ESP-controlled
furnace,

80; Post-project emission factors are based on the GCD limit of 50 ppm {for a pre-control SO;
concentration less than 1687 ppmv) and on the expected performance of the dry scrubber to be
installed as part of the proposed project, based on the inlet SOz concentrations at each Furnace
taken from the most recent stack test results.

NOx As specified by GCD, IV.7.d.ii.

H2S04 mist Post-project emission factor is based on recent stack testing results of other SGCI furnaces with SO;
conirols while accounting for expected variability of furnace operation.

VCM, CO Emission factors per AP-42, Secfion 11.15, Table 11.15-2, 10/86.

Future Projected Actual/Future Permitted emissions from the associated distributor, forehearths,
and lehrs were estimated from the post-project natural gas use (increased from their baseline
rates in proportion to the increase in pre- to post-project furnace production) and published AP-
42 emission factors for natural gas combustion (Tables 1.4-1 and 1.4-2). Future Projected
Actual/Future Permitted emissions from mold swabbing, hot end coating, material handling, and
the batch mixers were estimated based on the post-project material consumption (also
increased from their baseline rates in proportion to the increase in pre- to post-project furnace
production) and the respective emission factors for these operations.

Future Projected Actual/Future Permitted emissions of particulate were calculated for the
proposed scrubber silo and ESP dust silo using emission factors from AP-42, Table 11.26-1 for
storage bin loading. The emission estimates conservatively assume that PMqo and PMas
emissions are equivalent to total PM emissions. The material throughput for the soda ash
reagent stored in the scrubber silo assumes that the reagent will be injected at a level 50%
greater than the stoichiometrically required amount for the expected pre-control SO, emissicns.
The material throughput for the ESP dust silo conservatively assumes that the entire amount of
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sodium sulfate formed in the dry scrubber and excess soda ash reagent injected into the dry
scrubber will be removed by the ESP in addition fo the Furnace PM emissions.

Future Projected Actual/Future Permitted emissions for the proposed emergency generator
were calculated based on an annual operating time of 500 hrfyr according to guidance provided
by USEPA ("Calculating Potential to Emit for Emergency Generators" (September 8, 1995).

PM, NO,, and CO emissions were calculated using factors corresponding fo the allowable limits
for Tier 2 engines at 40 CFR 60.4202(a)(2). NOx emissions conservatively assume that the NOy
emission factor is equal to the non-methane hydrocarbon plus NOy Tier 2 limit, and the YVOM
factor is based on the Tier 1 allowable limit for total hydrocarbons.

Project Emissions 9 ENVIRON



Exhiibit 2701

Applicable Rules Si v - Emergency Generator
Saint-Gohaln Contaipers, inc.
Dolton, illinois
Emissions Standards or Limitafions Appilicable to the Emission Unit
Regulated Air Pollutant(s) Emission Standardy(s) Reguiremeni(s)
Meet the applicable emisslon standards of 40 CFR 89.112 and 89.113 as follows: PM: 0.20 g/kW-hr, CO: 3.5
NOx, PM, CO, VOM, S50, 40 CFR 60.4205(b) o/kW-hr; NOx + NMHC: 6.4 g/kW-hr; opacity: 20% during acceleration mode, 15% during lugging mode, 50%

during peaks in either acceleralion ar lugging mode

NOx, PM, CO, VOM, SO,

40 CFR 60.4207(a) and (b)

Use diesel fuel certified fo the slandards in 42 CFR 80.510(b}

Operate and maintain Lhe engine according lo manufaclurer's written instructions or procedures developed by

NOx, PM, CO, VOM, SO, ﬂggﬁg%ﬁgﬂ the owner or operator that are approved by the engine manufaclurer over lhe life of the engine; only change
2 those settings that are permitled by the manufacturer.
NOx PM. CO, VOM. SO 40 CFR §0.4211(c) Comply with emission standards by purchasing a cerfified engine. Install and configure the engine according 1o
i St ik * the manufacturer's specifications
Maintenance checks and readiness testing limiled to 100 hours per year; No limit on the use of the engine in
NOx, PM, CO, VOM, S0, 40 CFR 60.4211{g) emergency situalions.
HAPs 40 CFR 63.6590(c) For new stationary RICE located at an area source of HAP, meel MACT Subpart ZZZZ requirements by
|mesting the reguirements of 40 CFR 60 Subpari llll._No further requiremenls under Subpart ZZZZ apply.
Recordkeeping Rules Appiicable ta the Emission Unit
Regulated Air Poliutani(s) Recordkeeping Rule(s) Reguirementi(s)
[ NiA | | 1
Reporting Rules Applicable to the Emission Unit
Reguiated Air Polfutani(s) Reporting Rule(s) Reguirament(s)
[ NIA [ ]
Monitoring Rules Applicable fo the Emission Unlt
Reguiated Alr Polfutani(s) Monitaring Rule(s) Regquiremeni(s)
| NOx, PM, CO, VOM, SO, | 40 CFR 60.4208(a) |inslall a non-resettable hour meter prior 1o slartup of the engine
Testing Rules Applicable to the Emission Unit
Regulated Air Poliutant{s} Testing Ruiefs} Requirement(s)
L NiA ] | 1
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Appendix B

Emission Estimates
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Saint-Gobain Caontainers, Inc.
E N V l R 0 Dolton Fumace #1 & #2 & #3 Modifications

PSD/NNSR Applicability Analysis
Signature: MW Date Calc Made Final: 9/13/2012
Checked by: JGBBED Page: 7

o a3
c0s® 47,235 75,000 NO NA NO
GHG? 47.19% 0 No A O

NOy, 9.85 a0 ND NA KO
VOM 13,85 0 ND MA Ho
50, 150 40 NO NA ND
Pils a0s 10 NO NA NO

Nates:
¥ The review for NO, is performed sing tztal NOy, which provides a consenvative analysis. NC; is anticipated o be a smail frackion of NO.
2 For GHG and CO.e emissions, nelling ks only required both COze and GHG emizsicns are grealer than the appfcabls thrashold.



= 8aint-Gobain Containers, Inc.
€ N V l R O N Dolion Furnace #1 & #2 & #3 Modifications|

Project-Related PM Emissicn Changes
Date Calc Made Finsk 9/13/2072
Pagz: 2
sk = s 2%

2027 1.53
16.85 -1.67
1478 -6.50

0.54 0.25

0.38 .13

0.36 10

Q.02 V)

0.05 D:

0.0 4}

0.0 ]

7.43 353

553 1.87

535 1.45

0.84 1.58 0.78
0.76 118 042
0.83 1.14 0.31
1.24 1.28 0.05
1.23 125 0,02
123 125 0.02
1] oos 0.08
1] 0.002 0.002
0 0.005 0.005
Project-Related Increases: 1068
Project-Related Decreases:| 817

nificance Threshold _25
—niignﬂ-—'i g Analysis Required NO

! Baseline Actust Entissions af pollulznts that are reguiatad under Provention of Significant Detericration (PSD) (CO, PM, PMo, H;S0, mist, and GHE) and Paal Actual Emissions of
pallutants that are regulated under Norrattainment New Sourca Review [NNSR) (NOx, P, S0;, and VOM) are calculated using the facility's average annaal glass production rates (tons
pulled) during the 24-manth peried from January 2010 through December 2011,
? The Furnace emission faciors used o calculate Baseline Aclual or Past Actual Emissions are tha foliowing:
PM{ PM,g { PM, s Emission faciors for fillereble PM (FPM) are based on the stack fests performed at ezch Fumace before or curing the baseline period {tests conducted 829 -

10/%/08 and T/28 - 7129011). To derive a single FPM facior for each Fumace, the fnclors from the stack tes!s are weighted basad cn (he relalive glass

throughput during the period of ime over tha project baseline when #ach faclor was in effect. Tolal PM (TPM) faclor assumes that condensable PM [CPM) is

16.7% of TPM, tased on 2010-2011 complianca test resulls for the group of similar regenerative Fumaces across SGCI's Mest (praducing Flinl or Georgia Green

glass and using 20% - 40% cullet). PMo and P, factors also assume fthat 35% of FPM is FPMyp and 81% of FPM is FPM; s, consistent wilh AP-42 Table

11153,
S0; Emissien factors ara basad on the stack lesis perdormed al each Fumace befcra or during the perisd (lests conducted /29 - 10/1/08 and 7/28 - 7/29/11). Toderive &
single facior for each Fumacs, the faclors from the slack lests are weighted baszd on tha ralative glass throughput during the period of £ma over the project baseline
when each faclor was in effect.

NOx: Fumace 1 emission faclor 's based on p tasting par J on 644103, since subsequent NOx lesling has nol been parformed on lhe Fumace. The Fumace
2 and 3 NOx errission faciors are based on the stack lests performed at each Furnace befora or during the baseline perind (lesis conducted 9129 - 104109 and 7/28 - 712911).
To darive a single faclor for each Fumace, the faclors from the slack lasts are waighted basad on the relalive glass throughput during the period of time over the
project buseline when each faclar was in effect,
H,80, mist: Emission factor is derived from the average of stack lesting results for the group of similar regenerative Fumaces across SCGI's fleat (producing Fint or Gearg'a Green
glass) over (he 2010 - 2011 imeframe.
VOM, CO: Emission factors per AP-42, Section 11.18, Table 11.15-2, 10/85.

¥ Post-project emissions of pallutants that are regulaled under PSD (CO, PM, PMy, S0, mist, and GHE) are fulute projectad actual emissions after the projact Post-project emissions
of pallutants tha! are regulaled under NNSR (NOx, PMug, S04, a0d VOM) are fulure permitted emissions.

* Post-Project Emissions are cafculated based an the post-project maximum annual pull rales for Furnaces #1, #2, and #3, Al other production rales are i d in proporfion to the
increased glass pull rale across he Fumaces. Post-project Fumace emission faclors refiect GCD controls:
P PMyg / PMzg Post-profect emission factors Tor fillerable PM (FPM) from each Fumace are based on the GCD limil [IV.9.¢). Tolal PM {TPM) faclor assumes that CFM is 31%
of TPKE for Fumace #1, 39.4% of TPM for Fumace #2, and 33.3% cf TP for Fumace #3, conservativaly assuming thal CPM emissions remain unchanged from
the resulls of the most recert stack fests, PMg and P factors also assume that 75% of FPM is FPM,, and 53% of FPM is FP¥bs, consisient with AP-42
Table 11.15-8 for ap ESP-contollad Fumace.
S0, Post-project emission faclcrs are based on the GCD limit of 50 ppm (for a pre-control SO, concentraticn less than 167 ppmv) and on the expacied perionmence of the dry
scrubiber to be nstatied as part of the proposed project, given the axg inlel SO fions al each Fumnace taken from ihe mosi recent slack test resulls.
NOx: As specilied by GCD, W.7.dii
HzS0, mist: Post-project emission factor is based on recent stack testing resulls of other SGC1 Fumaces with S0, controls while accounting for expecied variabdily of Furnace

operaion.
VIOM, CD: Emission faciers per AP-42, Secfion 11.15, Table 11.15:2, 10/85.

% Project-Relsted Emissions Increasei = Fulure Projected Actual Emissions - Baseline Actual Emissions (for p dated undar PSD)
Project-Ralated Emissions | D = Fulure Permitled Emissicns - Pas! Acluz! Emissions (for pollutanis mgu'alos uncer NNSR).




E N v ] R O N Saint-Gobain Containers, Encj

Dolton Furnace #1 & #2 & #3 Modification
Project-Related PM,q Emission Changes

Slgnature: MW Dals Calc hiade Final: 9132012
Checked by: JGE/BED Page: 3

Furmacs No. 3
DistributlorsForehearths - #1
DistrivuiorsfFerehearths - #2
Cistrioutors/Forehearihs - #3
Material Handiing
Letys - Fumnace #1

Lehrs - Fumace #2

Lehrs - Fumace #3

Wold Swah - Fumsce #1

Mold Swab - Fumace #2

Mold Bwab - Fumaca #3

Hot End Coatling - Furnaze #1 X
Hat End Coating - Furnace #2 0.76 1.19

Hat End Coating - Fumace #3 083 114
Mixers - Fumiace #1 1.21 1.23
1.21 1.22

1.21 i3z

Generater 0 0.08

a 0.002
ESP Dust Sito 8 0.005

Project-Related Increases:| 9.11
Project-Related Decreases: =12.77

Significance Threshold: 15

Nelting Analysis Required? NO

¥ Baseline Actual Esvissions of pliutants that ars reguisled under Prevenion of Significant Deterioration {PSD}{CO, PM, P, H:S04 mist, and GHB) and Past Actual Emissions of pellutants that ate
reg under Mon-ztial New Source Raview (NNSR) (NCx PM s 50, and VOM) are calculafed using the facllity's 5o annual glass production rates (lons pulied) during the 24-month pericd
from January 2040 through Becember 2011,
2 Tha Fumace emission factors used fo calculate Bassline Actual or Past Actuel Emissions are the following:
P £ PM g f PM; 5 Emission factars far filterable PM (FPM} are based on the stack lests performed at sach Fumace before or during the baseline period {lests conducted 9/29 -
10f1/09 and 7/28 - 7/29/11). To derive a single FPM factor for each Fumace, the factors frem the stack {esis are weighled Based on tha relative glass
throughput diring the paricd of time over the prefect baseline when each faclor was in effect, Tola! PM (TFM) facior assumes that condensatle PM (CPM) is
18.7% of TPM, bzsed on 2010-2011 compllance test resulls for the group of similar regenarative Furnaces across SGCI's fleet (producing Flint or Georgia Green
glass and using 209 - 405 cullet), PM 5o and PM. s faclors slso assume thal 85% of FPM Is FPMp and $1% of FPM Is PP, 5, consistent with AP-42 Table
11153,
S04 Emission faclors are based on fha stack tesls perfomeed at ezch Fumace before er during the baseline period (fests candusted 9422 - 10/1/0% and 7/28 - 7/29/11). To derive &
single factor for each Fumacs, the faslors from the slack fesis are weighted based on the relative glass throughput during the period of ime over the projact baseline
when each faclor was in efiect,
NC:c Pumace { emizsion factor is based on compliance testing performed on S/4/08, since subsequent MOx testing has not been performed on the Fumace, The Fumace
2 gnd 3 ROx emission faclors ane based on Lhe stack fests perdommed at each Fumacs before or during the baseling period (jests canducted 925 - 10/1/09 and 7728 - T/28M 1),
To derive a single factor for each Fumace, the faciors from the stack lests are weighted based on the relative glass throughpul during the period of time over the
project basaline when each faclor was in effect
HyS0, misk: Emizsian factor Is derived from the average of stack testing results for the group of simitar regeneratve Fumaces across SCGie flast (praducing Fiint or Georgla Green
glass) over tha 2010 - 2011 imeframe.
VOM, CO: Emissfon factors per AP-42, Section 11.15, Table 11.15-2, 10185,

# Past-project amissions of pollutants that are regulated under PSD{CO, PM, Py, HoS50, mist, and GHG] are fulirs projecled aciual emizsions afer the project. Post-project emissions of poliutants that
ere ragutaied under MNSR (NO®, PMys, 505 and VOM) are future permilted emissions,

*+ Post-Project Emissions are calculated based on the post-project maximum annual pull rales for Fumaces #1 | #2, and #3. Alf otherp Fon rates ane i din properion fo the increased glass pull

ralz across the Fumaces. Post-projact Fumace emission factors reflect GCD conlrols:

P I PMygf PMzs Postproject emission Factors for filterable PM (FPM) from ezch Fumace are based on the GOB limit [[V.9.]. Total PM (TPM) factor assumes that CPM is 31%
of TPM for Fumase #1, 39.43% of TPK for Fumace #2, and 23.3% of TPM for Fumace #3, conservatvely assunming that CPM emissions remain unchange:d frem
the results of the mast recent stack fasts, PM i and PM; 5 factors alsa assume that 75% of FPM s EPMggand 53% of FPM i3 EPMLs, consistent with AP-42
Table 11.15-3 for an ESP-controled Fumaza.

50: Posbpreject emission fadlars are based on the GCD fimit of 50 ppm {far a pre-contol 50, conzcentration less than 167 ppmv) and on the expected performance of the dry

strubbario bai as pan of Ihe prog | preject, given the expectad irlet SO, concentrations at each Fumace taken from the most recent stack test resels,

N As specified by GCD, IV.7.d4.

Hz30, mist Post-project emission facter is besed on recent stack losting resils of olher SGCI Fumaces with 30; controls while accsunting for expacied variability of Fumace

aperaticn,

VOM, CO: Emission factors per AP-42, Section 11.15, Table 11.15-2, 10/86.

# Project-Related Emissions Increase/D) = Fulure Projected Ackual Emissions - Baseling Actual Emisslons {for polh lsled under PSD)
Project-Related Emissions Increass/Decrease = Fulure Farmtted Emissions - Past Actual Emissions (for poliutants regulated cnder KNSR,
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Distributom/Forehearths - #1
DistributorsForeheanhs - %2 0.24 0.38
Distrbutors/Forehzarths - #3 027 0.3s
Naterial Handing 0.0 0.02
Lehrs - Fumaca #1 0.03 0.08

Lehrs - Furmacs #2 0.03 0.05
Lehrs - Fumace #3 0.04 0.03
Meld Swab - Fumace #1 3.20 7.43
357 5.53

.51 335

Hot End Coating - Fumace #1 0.84 159
- Fumace #2 0.76 1.ig

Hot End Coating - Fumece #3 0.83 1.14
1.188 1.192
1.188 1.190
1,188 1190
1] .033

a 0.002

a 0,005

Praject-Related Increases

Projeci-Related Dacreases

Slgnificance Threshold: 10
Hetting Analysis Requlmﬁ* 513

' Bascline Actual Emissions of | that ara ‘ated under P tion of Signifcant Detedoration (PSD) (£0, PM, PMip, H:S0, misl, and GHE) and Pzst Actual Emissicns of pallutants that are
lated under N t New Source Review (NNSRHNCx, PMus 505, and VOM) sre calculated using the faclity's average annual glass produstion rates ftans pulled) during the 24-month period
fram January 2010 through Cecember 2011,
2 The Fumace emission factors used to caloulate Basefine Actual er Past Actual Emissions are lhe following:
PR ! PM 5t PMy s Emission factors for filterable P (FPM) e based on the stack lests performed at each Fumace before or during the baseling period (fests conducted 9/29 -
10M/09 and 7/28 - 7/28/11), To derive a single FPM facier for each Furnace, the faclors from the stack tesls are weighted based on the relative glass
threughput durng the pericd of time overthe project baseling when each facior was in elffect. Tolal PM (TPM) facter assumes thal condensabla FM [CFM) is
16.7% of TPM, based on 20102011 compliance test tesulls far the group of similar regenerative Fumaces across SGCI's fleet (producing Flint or Geargia Green
glass and using 20% - 463 cuilst). PM 1 and PMa s facters 2lso assume that 95% of FEM is FPM,pand 91% of FPM is FPM.s, conslstent with AP-42 Table
11.15-3,
S0 Emission factors are based on the slack tests perlormed at each Furaace bafora or during the baseline pered (lests conducted 228 - 10708 anc 7/28 - T2811). To dedve a
singte factor for each Fumace, the faclors from the stack tesls are weighled based en the relative glass throughput during the period of Sme over the projest baseline
whan sach factor was in effect,
HOx Fumace 1 emission fagtor is based on compliance testing performed on 8/4/08, since subseguent NOx tesling has not baen performed on the Fumace. The Funtace
2 and 3 NOx emizsion faclors are based on the stack tests perfommed al each Fumace before or durng fi2 baszline peried (tests conducied 9123 - 10f1/09 and 728 - TRA).
To derive a single factar for each Furnace, fhe faclors from the stack fests are weighted besed on the relative glass throughput during the period of ime over the
project basaline when each facter was in elfect,
Hz50, mist: Emission factor is derived fram the average of stack testing results for tha group of simifar regenerstive Fumscas across SCGTs fleel {producing Fiint or Geargia Green
glass) aver the 2010 - 2011 tmeframs,
VOM, CO; Emissicn faclors per AP-42, Seclion 11.15, Table 11.15-2, 13/35.

3 Past-project emissians of pellulants that ara regulated under PSDH(CO, M, PMyp HaS0, mist, and GHE) are fulure projected aclual emissions afier the project. Pest-project emissions of pollutanis that
ara requlated under NNSR {NOx, PMas, SOx, and VO] are fiturs permitied emissions.

4 Posl-Project Emissions are calculated besed on the pest-project maximuin annuzl pull reles for Furnaces #1 ,#2, and #3. A7 olher produgtion rates ara increazed in proporiicn ‘o the increased glass pull

rate across the Furnaces. Posl-project Fumace emission fatiors reflect GUD conlrols:

P/ PM 14d Phye Postproject emission factors for filterabls PM (FPM) from each Fumace aie based on the GCDAImiL[V.5.¢]. Tolal P (TPM) facior assumes that CEM is 31%
of TPM for Fumace 81, 39.4% of TPM for Fumace #2, and 33.3% of TPM for Fumace #3, conservatively assuning thal CPKS emissions remain unchanged from
the resulls of tha mast recent stack tests. PM 4 and PMa s factors a'so assume (hal 75% of FPI is FPMp and 535 of FPM is FPMas consistent with AP42
Table 11.15-2 for an ESP-contrel|zd Fumacs,

$0: Posl-project emissien factors are based on the GCD fimil of £2 ppm {for a pre-conirol $0; consentration less than 167 ppmyv) and on the expecled performance of the &y

serubber to be installed as part of the proposed projed, given the expacied intet 50 cor ions at each Fumace taken from the most recen sfack test resulls.

NCue As specilisd by GCD, V.7 d.it.

H.50, mist Post-project emission faclar is based on recant stack testing rasuls of other SGCI Fumaces with S04 con'rols while accounting for expecied variabifity of Femace

vparalion,

VO, CO: Emission faciors per AP-42, Seclion 11.15, Taeble 11.15-2, 10/E5.

£ Broiect-Related Emissions Increase/Decrease = Fultre Prejected Actual Emissions - Baseling Actus| Emissions (for pollutants requiated under PSE)
Project-Related Emissions b {8] = Future Permitted Emissions - Past Actusl Emissions (for potiulants regulated under KKNSR).
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DistrbulersiFerehearths - #1

Distrbulors/Forehesanhs - 2 003

Distrbutars/Forchearths - #3 o2 D0.03 o.ei

Lehrs - ¥1 0.032 0.004 0.002

Lehs - 42 0.002 0.004 0.001

Lehrs - #3 2.093 0.004 0.001

{Emergency Gensrafor ] 0.003 0.003

Project-Related Increases:| 1.60
Project-Related Decreases -26.2G
Significance Threshold:| 40

Netting Analysis Required NO

¥ Baseline Actual Emissions of pobutants that are ragulated under Prevantion of Significant Deteriaration (PSD) (CO, PM, PMyg, H:SO, mist, and GHG] and Past Actual Emissions of pollutants that are
under Non-aliainmenl New Source Review (NNSR) (NOx, Pis, SO;, and VOM) are cakulaled using the facilRy's averags annual glass procuciion rates {ions puiled) during the 24.month pedad
fram January 2010 through December 2014,
2 The Fumace emission faciors used lo calovlale Baseline Actual or Past Actual Emissions are the felawing:
PR PM g/ PMy g Emission factors for fiterabile P (FPM} are based on the slack lests parformed at each Fumace before of during the baseling perod {fests conducied 529 -
10/1/05 and 728 - 72911}, To derive a single FPM fastor for each Fumace, the factors from tha stack iests are weighiad bas=d on the relative plass
throughpul during the period of ime over the project baseline when each factorwas in eflect. Total PM (TPM) facior sssumes thal cendensable PM (CPM) Is
18.7% of TPM, braed on 2010-2011 campliance 1est resulis for the group of similar regenerative Furnaces across SGCI's Teet (producing Flinl or Georgla Green
glass and using 20% - 0% culath, PM o and PN, . faciars aleo assume that 35% of FPM fs FPM,g, and 815 of FPM is FPM, e, consistent with AP-42 Teblo
11.15-3.
50y Emission faclors arg based an the slack tests performed et each Fumace before orduring the baseline perod (tes's conduoled 928 - 10/1/09 and 7/28 - 7/25/41). To derive &
single factor for each Fumnace, the factors from the stack 12815 are welghted based on the refative glass throughput during the periad of ime over the preject baseling
when each factor was In effect.
NCx: Furnace 1 emission factor is based on compliance testing performed on 8/4/08, since subseguent NOx testing has not been performed on the Fumace, The Fumace
2 and 3 NOx emission factors are based on the stack tests peformed at each Furnace before o during the baseline period (lests conductad 9/29 - 10/1/09 and 7/28 - 7/23011).
To derive a siagle faclor for each Fumace, the factors from tha stack tests are weight=d based on Ihe relative glass throughput during the period of ime over the
project baseline when ess facior was in effecl
H,50, mist Emission factor is derived from Ihe average of stack lesting resulls for the group of similar regeneraiive Fumaces ucross SCGI's fleet {producing Flint or Georgla Green
plass) ovar the 2010 - 2011 fimeframa,
VOM, CO: Emission faciors per AP-42, Section 11.15, Table 11.15-2, 10/86.

? Post-project fons of pollutanis that are lated under #SD (CO, PM, PMs, H2S0, mist, and GHG) are future projected actuasl emissions afier the project. Post-project emissions of pollutants that
are regulated under NNSR (NOx, PMzs, SO5 and VOM) are fulure parmitted emissicns.

# Post-Project Emissions are caleulated based on the post-project maximum annual pull rales for Fumaces #1 , #2, and #3. Al other production rales are increased in proportion 1o the increased plzss pull
rate across the Fumnaces, Post-project Furmace emission faclors reflect GCD controfs:
PM I PM,g I PMzg Post-project erission factars for fitterabla P (FEM) trom each Fumacs are based on the GCB it [IV.9.¢). Tolal PM (TPM) factor assumes that CFM (s 31%
of TPM far Fumace #1, 32.4% of TPM for Fumace #2, and 33,3% of TRM for Fumace #3, conservalivaly arsuming that CPM emissions remain unchanged from
(e resulls of tha most recent slack lests. PM o and PMys faclors also assume that 75% of FPM is FPM,p ang 53% of FPM is FPMys, consistent with AP42
Table $1.15-3 foran ESP-controlied Fumace,
S0y Postproject emission factors are based on the GCO limit of 50 ppm (for a pre-contral SO, concentration kess than 167 ppmv) and on the expected perfarmance of the dry
scrubber lo be Installed as part of the proposed project, given the expected inlel SO, concentrations 21 each Fumace takan fram the most recent stack lest results.
NOx As spacifisd by GCD, IV.7.dii
H:S0, misk: Post-project emission factor is based on recent stack lesting resulls of other SGCIF with SO; controls while irig for exp varsbility of Fumace

operation,
VOM, CO; Emission faclors per AP-42, Seclion 11.15, Table 11.15-2, 10186,

# Project-Retaled Emissions Increase/Decrease = Future Projected Actual Emissions - Basefine Aztual Emissi (for paliutanis regulated under PSD)
Project-Related Emissions Increase/Decrease = Future Pemitted - Pasl Actual Emissions (for podutants regulaled undes AINSR),
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Fumace No. 3 |
Distributors/Forahearths - #1 374 7.11 3.38
a2 487 177
350 478 130
039 0.75 0.355
0.41 063 0.225
0.50 0.69 0.187
0 2.64G 2648
| Project-Related Increases: .85
Project-Related Docreases: -201.58
S ce Threshold: 40
Retting Analysis Required RO

' Basalina Actual Envssions of pollulants that are regulaled under Preveniion of Significant Deterioration (FSD) (CO, PM, PMy, H,S0, misl, and GHG) 2nd Past Actual Emissiens of pollutants thal are
gulated under Non-zitai t New Sourca Reviow (NNSR) (NOwx, Py s, SO;, and VOM) are calculated using Lhe facity's average annual glass production rstes {tons pulled) during the 24-moanlth pariod
from January 2010 through Decermbar 2011,
? The Fumace emission factors used to calculale Baseline Actual o Past Actual Emissions are the following:
PM 7 PM,y f PMy s Emission faciors for filterabls PM (FPM) are basad cn the stack tests performed at each Fumace before or during the bascline period (lesis conducted 9/22 -
10M/08 and 7/28 - 7i25/11). To derive a single FPM faclor for each Fumaca, (ha factors from he stack lesls are weighled basad on Ihe refative glass
threughput during the period of time over the project baseline when each factor was in effect. Total FM (TPM] factor assumes that condensable PM (CPM) Is
1B.7% of TPM, basad on 2010-2011 compllance tes! resulls for the group of simiar regererativa Fumnaces across SGCI's flaet {procucing Flint or Georgia Green
glass and using 20% - 40% cullet). FMg and PMs s factors also assume thal $5% of FPM Is FPM,p and 91% of FPM is FPMgs, consislent with AP-42 Tatls
11153,
505 Emission faciors are based on the slack tests peformed al each Furnace before or during the baseling period (lests conducled 8/28 « 10/1/09 and 7/28 - 7/29/14). To derive a
single factor for each Fumnace, this factors from the slack tesls are weighted based on the relative g'ass throughput during the period of ime over the project baseline
when each faclor was in effact
NOx Fumata 1 emission factor is basad on compliance testing performad an B/4/08, since subseguant NOx testing has not been performed on the Fumace. The Fumacs
2 and 3 NOx emission faclors are based on the slack tests performed at each Furnase before or during the baseline period (tests conducled 9129 - 10/1/02 and 7728 - 7/26111).
To darive a singla faclor jor each Fumaca, the factors from the slack tests are weighled based on the relaiive glass throughpul durdng the pariod of tine over the
project baseling when each facterwas In effect
H,$0, mist: Emission faclaris derived fram the averaga of stack lesting resulls for the gtoup of simlar regeneraiive Fumaces ecross SCGI's fleet (producing Flint or Georgia Green
glass) over ihe 2010 - 2011 &neframe.
VOM, CO: Emission factors per AP-42, Seclion 11.15, Table 11.15-2, 10/86.

? Post-project emissions of pollutants that a2 regulated undor PSD (CO, PM, PMg, H;S0, mist, and GHG) are fulure projecied aclual emissions affer the project. Post-project emissions of pol'ulants that
are requlated under NNSR (NOx, Pibs. S0 and VOM) are fulure permitled emissions.

* Post-Project Emissions are calculzted based on the post-project maximum annual pull rates for Fumnaces #1 , #2, and #3, Al other production rates sce ncreased in proporiion lo tha increased glass pull

ral® across the Fumaces. Posi-project Fumace emission factors reflect GCD controls:

PM I PM,y/ PMyc: Fost-project emission factors far fllerable PM (FPM) from each Fumace are based on ihe GCD limit {IV.B.c]. Total PM (TPM) factor assumes that CPM is 31%
of TPM for Fumace #1, 39.4% of TAM for Fumacea #2, and 33.3% of TPM for Fumaca #3, conservalively ing Ihal CPM emissions remain unchanged fram
{ha rasulls of the most recant stack lests. PMg and PM, s faclors also assume [hat 75% of FPM is FPMg and 53% of FPM s FPM, 4, consistent with AP-42
Table 11.15-3 for an ESP-conlrolled Fumaca,

60, Post-project emission factors are based cn the GCD limit of B0 ppm (for a pre-coplrol SC; concentration less than 167 ppmv) and on tha expecled peromance of tha dry

serubber to ba instalied as part of the proposed project, given the expected inet S0 cancenlrations at each Furnace taken from the most recent stack lest resulls,
NCx: As specified by GCD, IV.7.¢i.
HzS0, misk Post-project emission factor is based on recent slack testing rasults of ofher SGCI Furnaces with SCy controls while accounting for expecled vanability of Furnace
operalizn.
VOM, CO: Emission {actors per AP-42, Section 11.15, Table 11.15-2, 10/85,

® Project-Retalad Emissions Mecrease = Fulue Projecled Achuzl Emissions - Baseline Achuzl Emissions (for pollutants regulated under PSD)
Project-Related Emissions Increase/Decreass = Fulure Permitted Emissions - Past Actual Emissiens {for ¢ ialed under NNSR).
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Fumace No. 1 7.34 13.88 5.64
Fumace No. 2 8.58 1022 363
Fumaca No. 3 7.13 9.66 265
DistnbulorsiForeheanths - #1 3.14 5.97 284
Distributors/Farehearths - #2 259 4,18 148
Distributors/F rihs- #3 294 4.03 1.08
Lehrs - #1 0.33 063 0.30
Lehrs - #2 0.34 0.53 018
Lehs - #3 042 0.58 0.18
Emergency Generalor 0 145 145
Significance Threshold

Netting Analysls Required NO

' Baselin Actual Emissions of pollutants thai are requisted undar Prevention of Significant Detzrioration (PSD) {CO, PM, Piy, H,S0, mist, and GHG) end Past Actusl Emissions of poliutants that ere

gulsted under Non-afta it New Sourca Review (MNSR) (NOx, PMys, SOy and VOM) are calcudated using the facility's average annual glass produclion rales (lons pulted) during the 24-merth period
from January 2010 threugh December 2011,
* The Fumace emission faclors used 1o calculate Baseline Actual or Past Actual Emissions are ths foliowing:
PMJ PMyg § Py s Emission factors for filterable PM (FPM) sre based on the stack tests performed at each Furnace before or during the period (lesls o 928 -
1041408 and 7428 - T/28M1). To derive a singe FPM faclor for each Furnace, te facters from the stack tests are weighled based on the relative glass
hroughpul during {he period of ime over the project baseline when each factor was in effect. Tolal PM (TPM) faclor assumes that condensabla PM (CPM) is
18.7% of TPM, based on 2010-2011 compliance fest results for the group cf simifar regenaraliva Fumaces acrass SGCI's fieet {producing Flint or Geergia Green
glass and using 20% - <0% cullet). PM, and PM; ¢ factors also assume thal 85% of FPM is FPM g and 813 of FPM Is TPiL.. consistent wilh AP-42 Table
11153,
50y Emiscion faclers are based on the slack tasts performed al sach Fumace before or during fhe baseline period (lests conducted 9123 - 16G/1/09 and 7/28 - TI29/11). To derive a
single factor for each Fumasce, the faciors from tha siack lests are weighted based on the relztive glass throughput during the pericd of lime over the project baseline
when each facler wasin effect.
NOx: Fumace {1 emission factor Is based on compliance testing performed on 6/4/08, since subsaquent NOx testng has not been serfonmed on the Fumace. The Fumnece
2 and 3 NOx emission faciors are based on the slack tests performed at each Fumaca before or during the baseline period (tesls conducted 8720 - 10/1/09 and 7/28 - 7/28/11).
To deriva a singte factor for eech Fumace, the faclors from the stack lests are weighted based on the relative glass throughput during the peried of time over Lhe
project baseling when ezch factor was In effect.
Hz50, misl. Emission factor |5 derfved from the averaga of stack testing rasulls for the group of similar regenerative Furnaces across SCGI's fleet (producing Fiinl or Georgia Graan
glass) over the 2010 - 2011 tmefame,
VOM, CO: Emission factors per AP-42, Sectian 11,15, Table 11.15-2, 1088,

? Post-project emissions of pollutants that ara regulaied under PSD (CO, FM, PMa, F50, mist, and GHG) are fulure projected actual emissions sfter Ihe project. Post-project emissions of pollutants that
are reguiated under NNSR (NOx, PMas, S04, and VOM) are fulure parmitted emissions.

* Post-Project Emissions are ca'culaed based on the pest-project maximum annual pull rales for Fumaces #1 , #2, and #3, AT other; jon rates are i in proporiion fo the increased glass pull

rale across the Fumaces. Postproject Fumace emission faciors reflect GCD controls:

PM/PM,s ! Pi,s: Post-project emission factors for fifterable PM (FPM) from each Fumace are based on the GCD imit [IV.8.c). Tota! PA {TPM) Saclor assumes that CFM is 31%
of TPM for Fumace #1, 38,4% of TPM for Fumace #2, and 33.3% of TPM for Fumace #3, conservalively assuming hat CPM emissions remain unchanged from
the resulls of the most recent stack lests. PMp and PM,, faclors also assume that 75% of FPM Is FPIMy, and £3% of FEM is FPM.s, conststent wilh ARP-42
Table 11.156-3 for an ESP-controlled Fumace.

50z Post-project emission faclors are based on the GCD limit of 50 ppm {for a pra-conlre! SO concenlration tess than 187 ppmv) and on e expacted performance of the dry

serubber lo b instalied as part of the proposed project, given tha axpected infel S concantrations al each Fumnace taken from the most recent 2lack test results,

NCQx: As spedilied by GCD, IV.7 4.4l

Hz50, mist Post-praject smission factor Is based on recent stack testing results of clher SECI Furnaces with SC, contro!s while aceounting for expected vadability of Furnace

operation.

VOM, CO: Emission factass per AP-42, Section 11.15, Tabla 11.15-2, 10/86.

® Project-Related Emissi o) = Future Projected Actual Emissions - Bassline Aciual Emissions (for p guisted under PSO)
Project-Related Emissions | 1D = Fulure Permitted Emissions - Pasl Aclual {fr potiuiant fed under NNSR),
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Project-Related Increases: 0.00
Project-Related Decroases: £.12
Significance Thrashold 1
Naltlrl_g Analysis Requiredd MO

¥ Basaline Actual Emissions of paliutants thal are regulaled under Prevention of Significant Deteroration (PSD) (CO, PM, PMg, H:50, mist, and GHE) and Past Actual Emissions of pollutants that are
reguisted under Mon-aftainmant New Source Review (NNSR) (NOx, Pz, S04, end VOM) are calculaled using the facilily's average annus! glass production rales (fons pulled) dudng the 24-monith perod
from January 2010 through December 2094,
* The Fumace emission factors bsed ta calculale Baseling Actual or Past Actual Emissions are the following:
PN PMa f PM,s: Emission factors for fillerable PM [FPAM) 2re based on th2 slack tests perfermad at each Fumace before or during the baseline period {ests conducted 2/29 -
1004402 and 7/28 - 7/29M1). To derive a single FPM facter for each Fumnace, the faciors from the stack tesls are weighted based on the relalive glass
{hroughput during the period of fime over the project besaline when each faclor was In effect. Total PM (TPM) factor assumes that condensable PM (CPM} Is
1B.7% of TPH, basad on 2010-2013 compliance lest resulfs for the group of similar regenerative Fumaces across SGCI's fieet (producing Fint or Georgia Green
glass and Lsing 2096 - 40% cullzl). PMg and PN, 5 factors aise assume thal 95% of FPM is FPM., and B1% of FPM is FPM; -, consistent with AP-42 Tabla
11453
50y Emission factors are based on the stack tests parformed 2l each Fumace before or during the baseling period (lesis conducted 329 - 10/1/09 and 7128 - T/29011). To derive &
single factor for each Furnace, the factors from the stack lesls ane weigiled based on the refative glass throughput during the period of ime over the project baseling
whean each faclor was in effect.
NOx: Fumnace 1 emission facior is based en compliance lesling perfermed on E/4/08, since subsequent NOx tesiing has nol zen performed on the Fumace. The Furnace
2 and 3 NOx emission faclors are besed on the stack tests perforred at each Furriace before or during the basefine pericd (lests conducted 8429 - 10//08 and 7128 - 728/11).
To derive a singla faclor for each Fumace, the factors from the siack fests are weighted based on the ralative glass throughput during ihe period of fime over the
project baseline when sach facier was in affact.
H.S0, mist Emission factor is derived from the average of stack tasting resulls for the group of similar regensrative Fumares across SCGI's fleet {producing Finl or Geargla Green
giass) over the 2010 - 2011 imeframe.
YOM, CO: Emission faclors per AP-42, Seclon 11,15, Tabla 11,152, 10636,

? post-project emissions of pollutants thal are regulated under PSO {CO, PM, PMa, H:50, mist, and GHG) are fulurs projeciad aciual emiss’ons 2fler the project. Post-praject emissions of pollutants that
are regulated under NNSE {NOx, PM, 5, S0,, and VOM) are future permitled emissions.

& Fost-Profect Emissions are caleulated based on the post-project maximum anrusl pull rates for Fumaces #1, 42, and #3. All other produclion rates are increased in propertion to the increased glass pult

raie across the Fumaces, Post-project Fumzoe cmission faciors reflect GCD contrats:

PR Py f PMae Post-project emission faclors for fillerable PM (FRM) from each Fumace are based an the GC0 Imit [IV.8.c). Tetal Pk {TPM) factor assumes that CFM is 31%
of TPM far Fumaca #1, 25.4%5 of TEM for Furnace #2, and 33.3% of TPM for Fumsce #3, conservatively sssuming that CPM emissions remain unchanged from
the results of tha most racent slack tesls. Pidp and Py s faclors also assume that 75% of FEM is FPM,g and 53% af FPRA IS FPNG 5, consislent with AP-42
Table 11.15-3 for an ESP-conlmlied Fumace.

50 Posi-project emission factors ane based on the GCD [imit of 50 ppm {for @ pre-control S0, concantration less then 167 ppmv] and on the expected perfarmance of the dry

scrubber io ba Instafed as part of the proposed project, given tha axpeched intet S concentrations at ¢ach Furnace faken from the most recent stack tast results.

NOx: As specfied by GCD, VT4

H.30, mist: Post-nraject emission faclor is based on retent stack tasting results of othar SGCI Furnazes with SG contraks while accounting for expedied variabfiily of fumace

operation,

WOM, CO; Emission factors per AP-42, Seclizn 11,15, Table 11.15-2, 10588

5 Project-Relaled Emissions Increase/Decrease = Future Projectad Actual Emissions - Basefing Actual Emissians (for pelutants reguiated under PSD)
Project-Relafed Emissions Increase/Decreasa = Fulure Pamitted Emissions - Past Actual Emissiens (fer paliutan!s requiated undar NNSR).
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e |- profectRelated |
o : i} Base| I ect Emissiol “Emissi
ource:; 4 Vi B AR |
B A “Increase(Decrease
' e e 3 4 i il ) :
Fuiacs No, 1 & No.2 810,53 "G5, YT LRI
stibutorFarehaarthsiLehrs 14,125 22,730 8,665
Emel Generalor V] 105 105
crubber Sorbent Reaction 0 - 253 253
GO, Project-Related [ 47,238
CO.e Project-Related Decreases:) ]
CO,e Significance Threshold:| 75.000
GHG Project Related Increases:| 47,199
GHG Significance Threshold] o
Netting Analysis Requie_ﬁ NO
= Netfing only required If both GHG and COZe are greater than the applicable hold:

' Baseline Actual COy{e) Emissions from nalural gas combustion are calculated using the fadiity's average natural gas consumption rates {MMsci) during the 24-month baseline period from
January 2010 through December 2011. The Tier 1 calculation methodology specified in 40 CFR 38 Subpart Cis used. Baseline Aclual Cge) Emissions from glass production are calculaled
using the facility's average material feed rates {ton/yr charged) during the 24-month baseine period from January 2010 through December 2011. The calculation melhodology specified in 40 CFR
68 Subpart N is used.

? Post-project emissions of pollutants thal are regulaled under Prevention of Signiicant Deferioralion (PSD) (CO, PM, PNy, H,50, mist, and GHG) are future projecled actual emissions after the
project. Post-project emissions of poliutants thal are regulaled under Non-attalnment New Source Review (NNSR) (MOx, PMs, 50;. and VOM) ara future penmitied emissions.

*Post-Praject Emissions are caiculated based on natural gas and diese! fuel consumption rates and material feed rates increased in proporion fe the increased glass pull rate for Fumaces #1, #2,
and #3. Emissicns of CO{e) from natural gas eambustion, diesel combustion, and sorbent injection are caleulated according lo the methedologles specified in 40 CER 88 Subpart C; emissions of

COy(e) from gfass preduclion are calculated according to the methodolopies specified in 40 CFR 88 Subpart N.

*Project-Related Emissions IncreassiDecrease = Projecled Actual Emissions - Baseline Actual Emissions (for poliutants regulated under PSD)
Profect-Related Emissions Increase/Decrease = Future Pemmilted Emissions - Baseline Actual Emissions (for pollutants reguiated under NNSR).
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o
.

o
23!

- 5?3 \ e . :
umataNo. 1&MNo.2 & No. 3 56,302 94.488 38,185
| Distibulor/ForehearhsiLehrs 14,112 22,768 8,857
Emergency Generalor [] 104 104
Scrubber Sorbent Reaction 0 253 253
GHG Project-Related Increases:) 47,199
GHG Project-Related Decreasas 0
GHG Significence Throshold: D
COy2 Project-Related [nereases: 47,236
CO.e Significance Threshold: 75,000
Metting Analysis Required?| NG

* Netting onty required If bolh GHG and CO2e are greater than the applicable thresholds.

*Baseline Actual GHG Emissions fram natural gas combustion are calculated using tha facility's average natural gas consurmption rates (Mhscf) during the 24-month baseline peried from January
2010 through December 2011, ‘The Tier 1 calculation mathedology specified in 40 CFR 98 Subpart C Is used. Baseline Actuat GHIS Emissions from glass preduction are caleulated using the

facility's average material feed rates {tenir charged) during the 24-month baseline pariod from January 2010 through December 2811, The caloulalion methodology specified in 40 CFR 98
Subpart M is used,

£ Post-project enmissions of poliutanis that are regulated under Prevention of Sigrificant Delerioration (PSD) (CO, PM, Pk, H250, mist, and GHE]) are future projected aciual emissions after the
project, Post-project emissions of poliutants that are regulated under Non-attainment Mew Source Review {NNSR) (MOx, Fils, 505, 2nd VOM} are future pemitled emissions.

* Post-Project Emissicns are caloulated based on natural gas and diese! fuel consumption rates and malerial feed rates increased in proportion o the increased glass pull rale for Furnaces #1, #2,
and #3. Emissions of GOu{e) from naturs] gas combustion, fiesel combustion, and sorbent injection ara caleulated accarding o the methodologies specified in 40 CFR §8 Subpar C; emissions of
CO4{e} from glass produciion are calcufated accerding to the methadolanias spacified in 40 CFR 28 Subpart N,

* project-Relaled Emissions increase/Di = Projected Actual Emissions - Baseline Actual Emissians {for pollutanls regulated uncer PED)
Project-Related Emissions Increase/Decrease = Fulure Permitiled Emissions - Baseline Aclual Emissions (for pollutanis regulated under NNSR).
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Fumace Ho, 1
Fumace No. 2
Furnase Mo. 3 G4.08
DistributorsfForehearths - #1 FA |
Distributors/Eerehearths - #2 497
PistrbutorsiFerehearths - #3 4.73
tehrs - #1 0.75
Lehes - #2 0.63
Lehrs - #3 0.69
|Emementy G 285
Project-Related Increases:
Profect-Refaied Dacreases:
Significance Threshold:
Netling Analgis Requlred?
1 Actual Emissions of polutants that are regpuleded under Prevention of Significant Detericration (PS0) (GO, PM, Pz, HaS0, mist, and GHG) and Past Actual Emissions of paliutants that are
gulated under Mon-afiainment New Sourca Review {NNSR) (MOx, PM.., 50, and VOM) are calculsled using the facilly's average annual glass protuction rstes {ans pulled) during the 24-month period

from Jaruary 2010 through December 2011,
2 The Fumace emission faciors used 1o calcutals Baseling Aduzl or Past Actual Emissions are the folleawirg:
PM 4 PRy [ PRz Eovission faclers for fiteratile PM (FPM) 2re based on the stack lesis performed al esch Fumace before or during the basefing pedod {tests conducled /29 -
10/1/99 and 7/28 - 7/29111). To derive a single FPM facler for each Fumace, the faciars frem the stack tests are weighled hased on tha refative glass
hroughput dusing the period of time over the project baseline when each factor was in effect. Tetal PM {TPM) faclor assumes thal condensable PM [CPM) is
18.7% of TFM, based on 2010-2011 compliance test results for the group of similar regenerative Fumeces across SGCI's feet (preduciag Flint or Georgla Gresn
glass and using 20% - 40% cullet), PM jpand PMy s factors alse assume that 5% of FPM is FPM g and 915 of FPI i FEMy., consistent wilh AP-42 Table
1152
S0y Emission faclors are based on the stack tesls performed at each Fumace before or during the bassline period (lesls ¢ 8728 « 0105 and ¥/28- 7/258/11). Ta derive a
single fastor fer each Fumace, the factors from tha s'ack te's are weighled based on the relative glass thraughput during the period of time cver the preject baseling
when each faclor was in affact.
NOx: Fumnace 1 emission faclor is based on compliance testing performed on 614108, since subsaguent MOX lesting has not been performed an the Fumace, The Fumace
Zand 3 NOx amission faclors 2re based on the siack tests parfonmed at eath Fumace before or during the basaling period (tests conductad ©/29 - 10/4/09 and 7/28 - 772911),
Te derive a single factor for each Furnace, the faclors from the stack tests are weighfed based on he relative glass throughput during the pericd of fime over the
project baseling when each factorwas in elfect.
Hy50, mist: Emission fector is derived from the average of stack lesting resulls for the group of similar regenerative Fumaces across SCGI's fleet (producing Fiint or Geomia Green
plass} over the 2010 - 204 { tmeframe,
WOM, CO: Emission faclors per AP-42, Section 11,135, Table 11.15-2, 10/85,

2 Post-preject emissions of p Ihat are regulated under PSD (CO, PR, PMyg, H:S0, mist, and GHE) are future prejecled ectual emissions after the praject, Posi-project emissions of poliutants that are
reguiabed under NNESR (NCx, Phss. 505, and VOM} are future pemmitiad amissions. #

* Past-Project Emissions are calculated based cn the post-project maximum annual pull rates for Fumnaces #1 , #2, and #3, All oiher production rales ara Increased in proportion to the increased glass pull
rale across the Fumaces. Posi-project Fumacs emission fzolors reflect GCD coniels:
PM Py PMzs Fost-profeet emisslon faciors fer filkerabls BM (F2M) from each Fumnace are based on the GCD mit V.9l Tolal PM (TPM) factor assumes that CPM is 31%
af TPM for Furnace #1, 39.4% of TPM for Fumaca #2, and 33.3% of TPM for Fumace #3, conservatively assuming that CPM emissions remain unchanged from
the rasuits of the most recent slack tests. PM g and PM; s factors &lso assuma that 75% of FPM is FPM.o and 535 of FPM is FPM.s, consislent with aP-42
Table $1.15-3 for an ESP-contlled Fumnaca,
S0z Poslproject emission factors sre based on the GCD limil of 50 ppm (for @ pre-control S0; cancenlralion l2ss than 167 ppmv} and on the expeclad pedommance of the dry
serubber fo be installed as part of the propesad oroject, given the expedted inlet 80 ¢ at each Fumaoce [zken from the most recent stack 1est resulls,
MCx As spacifisd by GO0, V.7.d1.
HS0, mist Post-project emission factor is based on recent stack testing resulls of ather SGCI Fumases with S0, controls while secouniing for expacied vanabllity of Fumace

aperation.
VoM, CO: Emission faclors per AP-42, Section 11.15, Table 11.15-2, 10/85.

% Project-Related Emizalons Increase/Decresse = Fulure Projecied Actual Emissions - Basefine Actual Emissions for pollutants requtaled under PSD)
Froject-Retaled Emissions IncreaseDecrease = Fulua Permilied Emissions - Pasl Acual Emissions (far pollutants regulaled undar NMSR)
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10.22

718 985 285
0.1 0.3 018
0.18 D27 010
018 028 007
042 004 0.020
0.02 0.03 0.012
0.03 .04 0.0t0
|Emergency Generator 0 054 0.54
Praject-Relaled Increases: 1386

Significance Threshold: 40

Netting Analysis Rﬂulm!?l HO

b Actusl Eniissions of polt fhat are reguiated under Provention of Significant Deterisration (PSD} (CO, P, PMyg. H:SO, misy, and GHG) and Past Actual Emissions of poliutants tht are
reguiated under Non-attainment New Source Review {(NNSR) (NOx, Fil s, SO;, and VOM) ing the facifity's ge annual glass rates {tons pulled) during the 24-month pariod
from January 2010 through December 2071,

2 The Fumaca emission factors used to lale Basekne Aciual or Past Actual Emissions are e Tollowing:

Pl PMyp ] PMas: Emission factors for fillerzble PM (FP) are based on the stack {es's performed al each Fumace before or during the baseling period {tesis conducted 8/28 -
10/1/09 and 7/28 - 7/25{11). To derive a 5ingls FPM factor for each Furnace, the factors fram the stack 18sis are welghlad basad an the relathva glass
throughput during the pericd of Eme over the project baseline when each factor was in effect. Tolal PM (TPM) factor sssumes that condensable PM (CPM) s
18.7% of TPM, based on 20102011 cempliance tes! results for the group of similar regenoralive Fumaces across SGCI's fleet (preducing Flint ar Georgia Green
glass and using 20% - 408 cullet). PM s and PMas faclors also assume thal 95% of FPM is FPM o ad 91% of FPM |5 FPM:s. consisient with AP-42 Table
11,158,
50 Emission faciers ara based on the slack tests parformed at each Fumacs before or during the basaling period {lests conducted 9429 - 10/1/09 snd 7/28 - 772911}, To derve a
single faclor for each Furnace, the faclors from the stack lesls are weighled based on the relative glass throughput during tha period of ime over the projec! baseline
when each faclor wes in effect
N Furnace 1 emission factor is based on compliance {esting performed an 6/4/08, since subseguent NOx testing hes not been performad on the Fumace. The Fumace
2:and 3 NOx emission [actors are based on the steck tests performed at each Fumace before or during the fine period (lests /23 - 10/1/02 and 7/28 - TRH11),
To derive a single factor for each Fumacs, the fzctors from the stack tests are welghted based on the relalive gless throughput during the peried of Sme cver the
proj=ct baseling when each factorwas in effect
H:S0, mist: Emission faclor s derived from the average of stack l2sting results for the group of similar regenerative Fumaces atross SCG!'s fleat (prodocing Flint or Geargla Green
glass) over the 2010 - 2011 smeframe.
VOB, CO: Emission faclors per AP-42, Section 11.15, Table 11.15-2, 10/86.

2 Post-project emissions of pollulants that are reguated under PSD (CO, PM, PMyy, HyS0, mist, snd GHG) are future projecled aclual emissions afler the projsct. Post-project emissions of politants that
are regulaled under NNSR [NOx, PM,e, SOy, and YO} are future permitied emissions.

* Post-Project Emissions ore calcdlated besed on the post-project maximum annual pull rates for Fumaces #1, #2, and 23, All olher production rales are increased In proporion 1o the increased glass pull
rate across the Fumaces. Post-project Fumace emdsslon factors reflect GCD controls:
P fPMyp/ PMys Postproject emission factors for fillerable PM (FPM) from each Fumacs ars based on the GCO Imil [IV.9.¢]. Total PM (TEM) factor assumes that CPM s 31%
of TPM for Fumace #1, 38.4% of TEM for Fumace #2, and 32,3% of TPM for Fumace #3, conservatively assuming that CPM emissions remain unchanged from
the resulls of the most recent stack tesis. PM g and PMy 4 factors also assume that T5% of FPM Is FPM,g and 53% of FPM is FPM s, consistent with AP-42
Table 11.15-3 for an ESP-controlled Fumace,
50, Post-project emisslan facloss are based on the GCD limit of 50 ppm (for a pre-cantrol $O, concenlrztion lass than 167 ppmv) and en the expected pedformance of the dry
scrubber lo be installed as part of the proposed projedt, given the expecied inlet SO, ions at each Fumace taken from he mast recent stack fest results,
NOx As speciied by GCD, IV.7.4.i.

H50, mist Posl-projecl emission faclor is based on recent slack testing resul's of ofrer SGCI Fumaces with SO, conlrols white vg for expected variability of Fumace
operabon.

VOM, CO: Emission tactors per AP-42, Secfion 11.15, Table 11.15-2, 10/86.

sﬁ:’!dﬂﬂ'm" Laass I ey =F|-m-||'ﬂc : -'" “_ Py =B fine Acluzl Emissh ‘\-“ '- J"“"I,Pm’

Projec-Related Emissi = Future f 1 Emissians - Past Actual for gulaled under NNSR).
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Basaline Actual / Past Actual Emissions e
Bangline | Past Actual Through put™ Emlsslon Faciors™! Baseline Avtuni I Past Actual Emissions (TPY)
Brpsai Hsouria! Quanily it PM PMp M 80, Nox  (ESOC vom  co  EFuiis| PM O PMe PMs S0, Nox  TRoc* vom o
Furnace 1 ) 75431 Toriyr LX) B8 Bar 103 aen 024 02 02 L I A R BT T ¢ N T N " o
Furnace #2Z Glass 65,896 tantyr 0,56 0,54 052 1.48 328 0,24 02 02 Ibiton 14,54 1778 7.8 4283 10791 784 6.60 6.50
(Furnace 43 Glass sz fondyr 0.59 0.57 D.55 1.6% 4.78 024 0.2 02 xlon 21,28 2042 03 T80 17184 8,58 7.8 7.8
Furnace #1 = Forehearth / Distributors Nalural Gas 747 mmegyr 7.6 7.6 16 0.6 100 - 55 64 lafmmsel | 028 .28 028 0.02 3.74 - 0.21 AL
Furnace #2 - Forahsarh / Distributors alural Gas 642 mmelyr 76 78 75 05 foo - 55 B84 lodmmeef | 0.24 024 024 002 21 - .8 60
Furnace #3 - Forehearth / Distdbalors Nalural Gas .o mmelyr 765 76 76 (-] 00 - 55 o4 laimmset | 0.27 p.2r 0.27 L% ~3 50 = 019 2.4
iMalsrial Handling Material 289 Ibs of Uncen PM 001 0.0 0.01 - = = - - oo mat 001 0.m .ot - - - - -
Fumacs #1 - Lehrs Natural Gas T.87 mmctiyr 7.5 76 78 o6 1o0a - 65 o4 Iimmsel | 0.03 0.0 003 000z 0353 - 0.02 0.33
Fumnace ¥2- Lefirs Nalural Gas B16 mmcifyr 15 18 75 06 100 - 55 B bimmsz! | 003 003 o003 0.002 0408 - .02 0.34
|Furmaze #3 - Lehis Wolural Gas 10,08 mmchipr 78 76 78 06 100 - 55 B4 mmsel | 004 0.04 004 0003 0504 - 0.09 0.42
Mold Swab - Furnace 81 Scivent 8574 Ias of malerial 09 0.9 o5} - - = = - laibmal | 250 390 280 - - - - -
Mold Swab - Fuinace 82 Schvent 7,929 I3 of malerizl [ %] 09 ba - - - - - Tafiy mul 57 357 357 - - - - -
Mol Swab - Fuinace 83 Sclvent . BEFe &3 of malerial 09 09 0.8 - = =, - - I mal s am 381 - - - - -
Hol End Cosling - Fumace £1 TC-100 6,558 Ibz of malerial 024 0.24 024 - - - - - ladib mal 0.54 D84 Lia-2Y - - - - -
Hol End Coaling - Furnace #2 TC-100 8372 165 of malerial 0.24 0.24 024 - - g} = - Ivibmal | 075 0.6 078 - - - - -
Hol End Coaling - Furnace #3 TC-100 6,908 Ibs of malerial 024 024 024 - - - - - Ibibmal | 0563 0.83 08 - - - - -
Furmace #1 - Mixats Raow Malerdals B5.441 Ibs ef material 015 0.07 0.0 - - - - - Iban 1.24 121 1.19 - - - - -
Furnace #2 - Migers Raw Malerfals 58,719 Ibs of malerial 0.5 0,07 oM - - - - - Ifton 1.23 121 119 - - - - -
Furnace #3 - Mixers Raw Malerlals 64,080 163 of maleriat 0.15 0.07 0.01 - - = ol - - -
T B T S T I YT T R pep— — T T ——— e
Total Baseline Actun
Noles:
(@) Actunl E of Lhat are regulated under F af (PSSO} (G0, PM, PM 1, H;SQ, mist, and GHG) and Past Aclual of | Ihal ore regulnlod under Nomrallai t New Source Roview (NMSR)
{NOw, PMyg, S0y, and VOM) are coloulaled using 1he facllily's aversge annual gluas production rales (lons pullad) during the 24-monih periog from Jonuary 2010 firough D b 2011, nre using Lhe 1 ion fate over the basoline

actual / past aclual period applied W tho respoctive smisslon facler,
(B) Emisslen factors ato 1akon from the fallowing:
-@lass Furnazes
FMJ Py PMys: Emission factors for filerable PM (FPM) are based on the stack lests performed at each Furnace during lhe baseline period (lesls conducled B/28 = 107108 and 7/28 - 71281 1). To derve o single FPM
faclor for each Furnace, the factors from the slack tesls are welghled bazed on Ihe relative glass throughput dudng the pedod of time over the project baseling when each facter was In effect, Total PM
(TP} facter assumes thal condensable PM (CPM) [s 18.7% of TPM, basad on 20102011 compllance lest resulls for the group of similar regenaralive Fumaces acrass SGCI's fles! (praducing Flind or
Georgia Green glass and using 209 « 40% culiel). PM . and FM, 5 lactcrs alse aszume Ikal 955 ol FPM Is FPM g and 81% of FEM | FPM; ¢, conslsient wilh AR-42 Table 11,153,
£0.: Emisslon factors are based on the slack lesis perfonmed at each Fumace during the baseiine pericd (lests conducied 9/29 « 10¥V1/09 and 7728 - 7/2%/11). To derive © single lazlor for eazh Fumace, Ihe
factors fom the slack tests are weighled basad on the relative giass Mroughpul during the perlad of fime over Ine profec! baseling when each faclor was in atiect.

NOx: Fursate 1 emission foctor | =hammmmm&\vummwn»m:mowumhmusmmmmmlmmm The Fumace 2 and 3 NOX emission faclors are based
on [he sack fes!s periormad al each Furnace during the baseiin 9129 - 10100 and 7/28 - T20/11). To derive a single faclor for each Fumacs, (ha faclors from the slock lests ore
waighied basad on -ummughumw;nwlemmnm:rmemcmm-nummmhmu.

H;80, mist; Emizzion factor is derived rom iho average of stack tesling resulls fos the group of simdar regenerative Furnaces across SCGL'S Neet (protusing FEnt or Gesraia Green glass) over the 2090 - 2071
limsframe.

VOM, CO: Emiesion Sacoss per AP-42, Secticn 11.15, Tabla 11.15-2, 1088,

«Forehearths / Disidbuiors / Letis
Factors frem AR-42, Tables 1.4-1 and 1.4-2.

-Mtld Swab, Hol End Coating
Emisslon faciors are updaled d to those wsed previsusly In CAAPP Pemmil 25080177 (Coadillons 7,2.12,a and 7.3,12.a) and cunslruckion permit 07050050, Bascd on updaled infermallon regancing
operalions. Hol end costing taclor roflacts the use of l:4 hoods Illha Doton Tacllity,

= Miners
re calculaled based on a coplere elficlncy of. 99% __ using the uncenirallod wmisslon factor shown.
Glpmred emissfons are calculated based on a total dust ealieater asign alr fiow of; 10,520 cfm
and a eelloctor oullzt araln leading of; 0003 arel
« Maloral Handing: Emi are as by GAAPP Peimif 25090177 Condltion T.6.12.0. Emissions are bosed on hours of operallon and will not increase os a result of the proposed project since raw materlal
handiing was ited onli Iy during the baseline peried,
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Post-Project Emissions 283 ipd
Post-Project ThruughEutm Emission Factors™! Post-Frofect Emisslons {TPY)

Fiacise Miladl Thioughgul Uil PM  PMyg Py 850,  NOx Hflscl" VOM €O EFUnlis| PM  PMp  PMys SO,  NOx “:“SI;' “ voM  co
Furare #1 Glass 198,785 faniyr .29 0.24 020 055 1.30 0.10 [F] 0.2 Ibiton 2047 16,78 13,70 IB5R 8047 6.0 1388 15,98 |
Furante #2 Glass 102,200 fondyr 0.33 D26 0,24 081 i.20 0440 0z 0z Ibvion 16.86 144 1206 41.45 BEA3 &1 o2z 1022
Furnaca #3 Glass 98,550 {ondyr 0.30 026 021 103 1.0 .1 oz 0.2 Hlon 14.75 1232 1035 5371 G406 4.03 9,85 9,85
Fumate #1 - Foreheanh / Distiibutars Malural Gas 142 mmelyr 7.6 76 TE 0.6 100 - 55 a4 [afmmsel | Q.54 0.54 .54 0.04 744 - @3 5.57
Fumate #12 - Forehzanh f Distribulais Malura| Gas kilo) mmelyr T8 18 76 X3 100 - 55 &4 |efmimsct Q.38 038 038 003 4.97 = 0.27 4,18
Furnate #3 - Farehearh £ Disfributars Nalural Gas @8 mmeifyr 16 TE TE 0.6 100 - 55 B4 lafmmiscf [ 0.36 0.38 0.36 o3 4,13 = 028 4.03
Materlal Hondlng Walerlal 4,660 las of Uncon P 0.01 o0 o0 - - i - - i mat | 002 002 0.0z - - - - -
Furnace #1 - Lohrs Nalure] Gas 14,08 mmeityr T8 78 7B 0.8 10 - 55 a4 Iofmmsef [ 006 0438 0.06 Dood 0749 - 004 D82
{Fumacs 42 - Lehrs Malural Gas 12.60 mimeliyr 7.6 76 76 0.5 100 - 55 84 [ofmmscl [ 0.05 0405 0.05 0004 0,623 - 003 053
{Fumnaetes #3 - Lehrs Malural Gos 13.82 mmcliyr 7.6 T8 78 0.6 160 - 55 a4 |pimeascl | 0.05 0405 0.05 0opd DS = 004 Q.68
Mold Swab - Furnace #1 Solvenl 1G,5%4 les of mataialyr 0.8 04 [1R:] - - - - - thils mat 7.43 Tad T3 - - — i o
Mald Swab - Furnace #2 Sobvenl 12,298 los of maledabiyr 0,9 049 03 - - - - - i mat | 553 5,63 553 = s - - £
Mald Swab - Fuinace #3 Salvenl 11,894 s of materialyr 0.8 0a 0.8 - - - - - I mat | 535 535 536 - - - - -
Hot End Coaling - Furmace #1 TC-100 13,266 les af matarlalyr 024 o.M G.24 - - - - .. fbAib mat 1.59 150 1.59 il L - v
Hel End Coallng - Furnace #2 FC-100 9,883 |b& af meterialbiye 024 024 024 - - - - - oAl mel 119 1.49 1149 - - - - -
Hol End Coallng - Furmece 43 TE-100 9467 los of maledalyr D24 0.24 D24 - - - - - thiln mat 1.4 144 1.4 - - - - -
Furnaes #1 - Mlxers Raw Malerals 124,584 Ibs of materiakyr 116 ooy {1 Kig] - - - - - Iiaftan 1.28 123 144 - == = -
Furnaes #2 - Mixers Raw Malerials 1,070 Ibs of muterialyr 015 oav 0. - - - - - lofton 1.26 1.22 1.18 - - = - -
Furnance 73 « Mluers Raw Malerlals 87,830 1bs of materlalyr 0.15 o7 0.1 - - - - - |afton 1,25 122 119 - s = z= -
Emergency Genealor Dicsel fuel 750 KW 020 .20 023  D.00738 6.4 - 1.3 2.5 QfRW-hir 0.08 4] o.08 .03 2865 - 084 145
Scrulber Slto Padiculale 1.214 1,000 b malerilys | 00035 00006  0.0036 - - - = ! /1,000 | DoD2 0.002 0.002 - - - - -
E5! Dusl Slo Parllculale 2.545 1,000 b malerialyr | 00036 00036 0.0016 - - - - €2 111.000 |b] D.005 0.005 0.005 - - — — —
== =5 serpell s

Totai Posi-Project Emisslon .42,
Males:
fa) Post-profect emisslans of pol thal are I wnder Prevenlion of Signilisant Delevorailon (PED) (GO, PM, FM g, Hy50, migt, and GHG) are fulure Projecled Aclual Emisslons aler (he projacl.
Past-praject ions af pall thal are requlaled ungder M 1 Mew Source Revigw (NNSR) (NDx, PM a5, S0y, and VOM) are future Permilled Emissions.

16} Past-Project emission faclors ace taken from ihe (cllowing:
“Glass Furnace

Bbd [ PMyo f PNzt Post-project emission faclsrs for fteroble PR (FPM) frem sach Furnace are based on $ho GCD lmit [IV.9.c]. Total PM {TPM) factar assumes (hat CPM 15 31% of TRM for Furace #1, 30.4% of T4 for

Furnace B2, and 33.3% of TPM for Furnate #3, conservalively ing that CPM emissions remain Tzorn Ihe resus of [he mest recent slack lests, FM 4o and PMy g faclers also sssume (hal

754 of FRM 19 FPM g and 53% of FEM Js FPR ¢, conslsient with AP-42 Table 11.15-3 for an ESP-contralled Furnace,

S0,: Post-project emisslon faciors are based on the GCD limil of 50 ppra {for & pre-coniral S02 concentrallon lass than 167 ppan) and on the expectad perfarmance of the dry serubBer 1o be instaliet as parl of

Ihe pivposed project, given the ok d Inlet 50 al each Furnace laken [rom the mast cecenl slack fost resulls.
NOwx: As specilied by GCO, IV, 7.d.0,
Hy50, misl: Post-project emission factor is based on recenl slack fesling results of alher 8601 Furnaces wilh 50 ; contrals while acoountiag for oxp lity of Furnace og

WOM, ©O; Factass (rom AP-42, Tatle 11,152,
-Forehearths / Distdouta: § Leht
Factars from AP-42, Takles 1.4-1 and 1.4-2,
Mald Swab, Hot End Cealing

Emisslen faclors are updated cemparad 1o Ihose used previeusly in CAAPP Permit 95980177 (Conditions 7.4 12.a and 7.3.12.a) and coasliclion permil 07050050, based on updaied informalion regarding

operatfons. Hol end cealing facter reflects the use of G4 hoods at tha Dolton facilily.

= idixors
! jons are based an 2 capiure eficlency of; 99%  uaing the untoatrolled emiasion faclor shown.
Gaplured emissions are caleulstnd based on & (olal dust collector design air flow of; 10520 cfin
and & cellzelor oublet geatn [aading oF UG0S gt
=~ Malerial Handling: Emlssions are a5 spocifiad by CAARP Fermll 553980177 Condlilen 7.6.12.8. Emlssions are based on hows of aperatlon and will nel ingrensa a8 a resull of ke proposed project since raw material
a5 ¢peraled cond Iy during the baseline pedod,

- Serubber Sile and ESP Silo
Emizsbon aglors rom AP-42, Tabls 11.20-1 for slorage bin leading, Faclors consenvalively assume PM = FM = PMas.
- Emergency Generalor
P, HOw, VOC, and CO faciors are based on tha allowably fimils for Tier 2 snglnes according to 40 CFR 60.4202()(2). NOx facler is based on the NMHC + NOx Emit; VOM iszler is based on the
Tier 1 atlowsbie limit for HC; S0 lacter taken from AP-42 Table 3.4-1. Faclor assumes use of diesel fuel with 15 ppm sullur content, 8ad conversion factor of 0,608 Kgﬂcw-hrp‘ Ibihp-hr per Mote {a) of AP-42
Table 3.4-1. Emissions assume an ennua) engine runllme af; 500 hefyr, consistent with USERPA mems "Calculaling Palenilo] to Emit for 1l n 6, 1995).
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BASELINE ACTUAL GHG EMISSIONS CALCULATIONS

Subpart € Tler 1 CO; Calculation Methodology {Eq. C-1),
€0, = 1x107 * Fual * HHY * EF

Matural Gas
COy= 42,193.49 melric lons
Fuel = T74,127,785 scf (based on annual average actual NG usage during baseline period)
HHV = 1.028E-03 MM Blufsct (defaull value from Table C-1)
EF= 53.02 kg CO/MMBu (defaull value from Table G-1)
Subpart C CH, and N,0 Calculation Methodology (Eq. C-8)
CH, or N;O = 1x10° * Fuel *HHV * EF C0,e = Emissions in melric tonsiyr * Global Warming Polential
Natural Gas
CH,= 0.80 molfic long
CO.e for CH,= 1671 melric tons GWPew = 21
N;D = o.08 melric lons
COs0 lor N;O= 2467 malric lons GWP o= 310
Fuel = Tr4,127,785 scf {based on annual average aclual NG usage during baseline period)
HHY = 1.028E-03 MMBLUscr (default value from Table C-1)
EFeuq = 1.00E-03 kg CHAIMMBIU (default value from Table C-2)
+ EFygp® 1.00E-D4 kg N2O/MMBI {default value from Table C-2)
Subpart N CO; Calculation Methodology for Use of Carbonate-Based Raw Materials
For purposes of eslimaling basel| Issions, the CO , emissions are calculated using the average usage of each carbonale-based malerial charged lo each furnace over the baseline period.
Egea = 8,807 metric lons
Eqg. N-1
= 2000
Ecoz=) MFi*| Mi*=—— |*EF:*F,
= 2205
Where:
Ecop = Process emissions of CO;, from the furnace (melic tons}
n= Number of carb based raw flals charged to the fumace
Annual average mass fraction of carbonale-based mineral 1" in carbonate-based raw ial v {p age, exf s @ decimal)
MF; = NOTE: a value of 1.0 can be used as an a ive |o dala provided by he raw ial supplier.

M, = Annual amounl of carbonate-based raw material 'i" charged lo furnace (lons)
200072205 = Caonversion factor 1o convert lons lo melric lons

EF, = 1 faclor for carb based raw malerial 1", (metric ton CO 5 per metric lon carbonale-based raw malerial as shown In Table N-1 to Subparl N)
Fy = Fraction of calcination achleved for carbonate-based raw matarial "', assume lo be equal to 1.0 (| ge, exprassed as a decimal)
onslvear
CO; Emission Factor Tons/Year Charged |Tons/Year Charged to| Charged to

Raw Material (metric tons COJ/metrlc ton materlal) to Furnace #1 Furnaces #2 T #
Limestone- CaCOy 0.440 10,473 9,640 10,182
Dolomile- CaMg(CO,), 0.477 0 0 0 The mass frachion of carbonale-based mineral in the raw

odium-carbonalel makerial (MF) was conservalively assumed to be 100%

spda ash-NA,CO, 0.415 12,532 11,486 12,144 1o estimate emissions.

* Average annual usage during baseline period.
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Subpart € Tier 1 CO; Calculation Methedology (Eq. C-1)

CO,; = 1x107 * Fuel * HHV * EF

Matural Gas
Co,= 12,805.35
Fuel = 234,940,804
HHV = 1.02BE-03
EF= 53.02
Subpart C CH, and N,0 Calculation Methodology (Eq. C-8)
CH, or N;O = 1x107 * Fuel *HHV * EF
Matural Gas
CHy = 0.24
COse for CH,= 507
N0 = 002
COge for NO= 743
Fuel = 234,840,804
HHY = 1.028E-03
EFgpg = 1.00E-03
EFyza = 1.00E-04

melric lons

scf

MMBtu/sef

kg COZMMBLU

metric lons
metric lans
metric lons
medric lons

scf

MMEBtufsch

kg CHAMMBIU
kg N2OMMEB

{based on annual average acluel NG usage during baseline pericd)
(defaull value from Table C-1)
[defaull value from Table C-1)

COye = Emisslons In metric tonelyr * Global Warming Potential

BV e = 21

GWP = 310

(based on annual average actual NG usage during baseline period)
{defaull value from Table C-1)

{default value from Table C-2)

{default value from Table C-2}
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PROJECTED ACTUAL GHG EMISSIONS CALCULATIONS

Subpart € Tier 1 CO; Caleulation Methodolegy {Eq. C-1)

COp = 110 * Fual * HHY = EF

HMalural Gas
COo;= 66,603.18 metric tons
Fuel= 1,262,336,130 scf (based on projecied aclual annual productian)
HHY = 1.028E-03 MM Blufsch (default valee from Table C-1)
EF= 53,02 kg COMMBLU (default value from Table C-1)
Subpart C CH, and N;© Calculation Methodology (Eq. C-8)
CH,y or NyO = 1x107* Fuel “HHV * EF COye = Emissions in mefric lansiyr * Global Warming Potential
Maturpl Gas
CHy= 1.20 medric lons
COge for CHy= 2725 mairic fons GWPL = 21
Na0 = 013 metric lons
COge for N;O= 40,23 melric fons GWPae = Mo
Fuel= 1.262,338,139 sel 4 {based on prejected actual annual production)
HHY = 1.028E-03 MMBIufsc {defaull value from Table C-1)
EFens= 1.00E-03 kg CHA/MMBlU {defaull value from Table C-2)
EFjan= 1.00E-Ds kg N2OMM B {defaull value from Table C-2)
Bubpart N CO; Calculation A dology for Use of Carl B 1 Raw M )
For purposes of prof actual GHGE emissions for the facilily, the CO; emissions are calculaled using the projected usage of each based material charged to each fumace in a year,
Eeoz = 16,837 metric tons
Eq. N-1
: 2000
Ecoz= E MF* M}*:}——m *EF*F
i=1 i
Where:
Egg; = Process emissions of CO; from the fumnace (metric lons}
n = Number of carl based raw I to thae furnsce
Annual average mass fraclion of carbonale-based mineral "i" in carbonale-based raw malerial "' (percenlage, expressed as a decimal)
IMF = NOTE: a value of 1.0 can be used as an aliemalive to dala provided by Lhe raw malerial supplicr,
M, = Annual amount of carbenate-based raw maledal *i" charged to furnace (lons)
2000r2205 = Conversion facior lo convert tons 1o metrle lons
EF; = Emi: factar for carbonate-bosed raw matarlal "i®, {metric ton GO, per melric ton carbonate-based raw malerial as shown in Table N-1 lo Subpart N}
F| = Fraclion of calcination i Tor based raw material "i", assume to be equal to 1.0 (p asa )
Tonsivear
CO0,; Emission Factor Tons!Year Charged | Tons/Year Charged | Charged to
Raw Material [metric tons CO.fmetric ton matorial) to Furnace #1 to Furnaces #2 F #3
Limesione- CaCo, 0.440 19,938 14,851 13,068
Crolomile- CaMg(CO,), 0477 o 0 1] The mass fraclion of carbonale-based mineral in the raw
Sodium-carbonale! rnaterial (MF) was canservalively assumed 1o be 100%
soda ash-NACOy 0.415 23,857 7,814 16,642 1o esti issi

* Projacled annual usage based on baseline usage x proj glass pull annual ge glass pull rate,
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€0z = 1%407 * Fuel * HHV * EF
Natural Gas
co; =
Fuel=
HHY =
EF =

Subpart C Tler 1 CO; Calculation Mnlhoo[ugy {Eq. C-1}

20,660.45
379,055,160
1.028E-03
53,02

Subpart C CH, and N,O Caleulation Melhedelogy (Eq. C-8}

CH, o Na = %107 * Fuel *HHY * EF

Matural Gas

Chlg=

CCye for CHy =

No0 =

C0ge for NyO=

Fuel =

HHV =

EFeas=

EFygo=

039
8.186
0.04
12,08
78,059,160
1.02BE-02
1.00E-03

1.00E-04

Subpart C Caleulation Methodelogy for CO2 from Sorbent {Eq. C-11)

CO,=0.91* Sorbent Use * R * [MWega { MWaqpel

Soda Ash Scrubbing of 502
COu=
Sorbent Use =
R=
MWVeoa
WMWWzees

229
GO7
10

105.88

Subpart C Tier 1 CO; Calculation Mathodolagy (Eq. C-1b)

G0, = 1310 * Fuel * CF

Dinsal
Co;=
Fuel=
EF=

‘85
1,280
7388

Subpart € CH, and N;O Calculation Methodology (Eq. C-8b}

CH, oF NGO = %107 * Fuel * EF

Diasal

CHy=

C0Oe for CH =
NiO =

LO;e for ;0=
Fuel =

EFgiu =
EFyz0=

0.00384
0.08
0.00077

1.280
3.00E-02
G.00E-04

melric tons
scf (pased on projected actual annual production)
MMBlu/sel (defaull value from Table C-1})
kg COZIMMBLL {defaull value from Table C=1)
COe = Emissions in melric lonsfyr * Global Warmming Polential
metric tons
metric lens GWPgg = 21
metric tons
melric lons GWPm = 310
scf : (based on projected actual annual production)
MM Bluwscr (defaull value from Table C-1)
kg CH4MMMBIL (default value from Table C-2)
kg M2OMMBIU (default value from Table C-2)
metric IDnE‘
tonfyr (aased on projecied aclual annual praduction)

[mel CO; released f mol 50, caplured]

metrc lons
MMBlu {pased on projecied actual annual production)
kg CO2IMMBLU (defaull value from Table C-1)
CO,e = Emissions in metre lonsfyr * Glebal Warming Pelential
medric lons
melric lons GWP = 1
mafric fans
metric tons GWPyp = 10
MMBIY {based on projesied aclual annual produstion)
kg CHAMMEI {dlafault value from Table C-2)

kg N2ZOMMBIU {default value from Table C-2)
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2.0 SUMMARY OF RESULTS

During the test program, three [3) PM, 50z, COz and O tests were performed at each
of two furnace stack test locations on Furnaces 1, and three (3) PM, NOx, S0z, COz and
Oz tests were performed at each of two furnace stack test locations on Furnoces 2
and 3. The following table summarizes the tests results:

Furnace 1 Furnace 2 Fumace 3
Parameters | Overall Average ngrull Average Qverall Average
grains/dscf 0.0153 0.0166 0.0265
PM (Filterable} Ib/hr 314 313 370
Ib/ton 039 041 046
. ib/hr 730 1090 1728
Sulfur Dimdde
Ibftan 020 142 213
. i lo/hr --- 26.36 40.23
Nitrogen Oxides
Ib/ton . 343 495

Complete test results can be found in Section 6.0.

3.0 DISCUSSION OF RESULTS

As reported to (llinois Environmental Protection Agency {IEPA} on 9/30/09 by emuail
(see appendixl, a total of four complete test runs were performed at the Furnace 1
stack location. Test results from the first test are not included in the iest averages at
this location. Otherwise, source operation appeared normat during the entire test
program. Unit opercting data was recorded and retained by plant personnel.

4.0 SAMPLING AND ANALYSIS PROCEDURES

All testing, sampling, onalytical, and calibration procedures used for this tast progrom
were performed in accordance with the methods presented in the following sections.
Where applicable, the Quality Assurance Handbook for Air Pollution Measurement
Systems, Volume Ili, Stationary Source Specific Methods, USEPA 600/R-94/038c,
September 1994 was used to supplement procedures.

GENl Project M22E192¢A 2
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2.0 SUMMARY OF RESULTS

During the test program, three (3] PM, SOz, COs, Oz and sulfuric acid (H250.) mist tests were
performed at each of two furnace stack test locations on Furnaces 1, and three (3) PM, NOy,
S0z, COz, 02 and sulfuric acid (H2504) mist tests were performed at each of two furnace stack
test locations on Furnaces 2 and 3. The following toble summarizes the tests results:

g - Furnoce1 | + . Furndece2- | .Furnuc-eS
Parameters - | Overall Average | Overall Average- | Overall Average
grains/dscf 00208 0.0259 0.0275
Filterable
Particulate Ib/hr 456 532 4,77
Ib/ton 0.51 0.64 0.56
grains/dscf 0.0037 0.0054 0.0051
Condensible
Porticulate Ib/hr 081 110 085
Ib/ton 00% 0.13 0.10
grains/dscf 0.0245 0.0313 0.0326
Total Particuloie Ib/he 537 6.42 5.63
Ib/ton 060 0.77 0.66
Ib/hr - 22.22 35.60
Nitrogen Oxides
Ib/ton - 268 415
Ib/nr 1268 1424 1267
Sulfur Dioxide
Ib/ton 142 1.72 148
SU'f’UﬂC acid Ibf’hr 0.38 034 033
(HzS04) Ib/ton 0.04 004 0.04

Complete test resulis can be found in Section 6.0.

3.0 DISCUSSION OF RESULTS

During the first test on Furnace 2, Stack A, the field technician realized during the first
twenty-minute traverse that he was not able to sample isokinetically. Sampling on Stack B
was paused while the Stack A train was cleaned and re-charged. Sampling commenced with
no further interruptions. Source operation appeared normal during the entire test program.

The test samples were analyzed by TEl Analytical, Inc. in Niles, lllincis. The Gloss Pull
Production Rate of 213.06 ton/day (8.9 ton/hr} for Furnace 1, 199.22 ton/day (8.3 ton/hrj for

GEIl Project ZTNOO342A 2
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Furnace 2 and 205.63 ton/day 8.6 ton/hr) for Furnace 3 was provided by Saint-Gobain
Containers, Inc. personnel. Complete process data and the results are appended to the
report.

4.0 SAMPLING AND ANALYSIS PROCEDURES

All testing, sampling, analytical, and calibration procedures used for this test program were
performed in accordance with the methods presented in the following sections. Where
applicable, the Quality Assurance Handboaok for Air Pollution Measurement Systems, Volume
1l, Stationary Source Specific Methods, USEPA 600/R-94/038¢, September 1994 was used to
supplemnent procedures.

4.1 Determination of Sample Peint Locations by USEPA Method 1

This method is applicable to gas streams flowing in ducts, stacks, and flues and is designed
to aid in the representative measurement of pollutant emissions and/or total volumetric flow
rates from stationary sources. In order to qualify as an acceptable sample location, it must
be located ot ¢ position ot least two stack or duct equivalent diameters downstream and a
holf equivalent diameter upstream from any flow disturbance.

The cross-section of the measurement site was divided into a number of equal areas, and
the traverse points were then located in the center of these areas. The minimum number of
points were determined from either Figure 1-1 [particulote} or Figure 1-2 {non-particulate) of
USEPA Method 1.

4,2 Volumetric Flow Rate Determination by USEPA Method 2
This method is applicable for the determination of the average velocity and the volumetric
flow rate of a gos stream.

The gas velocity head (AP] and temperature were measured at traverse points defined by
USEPA Method 1. The velocity head was measured with a Type S {Stausscheibe or reverse
type) pitot tube and oil-filled manometer; and the gas temperature wos measured with a
Type K thermocouple. The average gas velocity in the flue was calculated based on: the gas
density {os determined by USEPA Methads 3 and 4J; the flue gas pressure; the average of the
square roots of the velocity heads at each traverse point, and the average flue gas
temperature.

GENl Project ZTNOO3G2A 3
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